Galaxies are thought to be fed by the continuous accretion of intergalactic gas, but direct observational evidence has been elusive. The accreted gas is expected to orbit about the galaxy's halo, delivering not just fuel for starformation but also angular momentum to the galaxy, leading to distinct kinematic signatures. We report observations showing these distinct signatures near a typical distant star-forming galaxy where the gas is detected using a background quasar passing 26 kpc from the host. Our observations indicate that gas accretion plays a major role in galaxy growth since the estimated accretion rate is comparable to the star-formation rate.
reservoir with fresh gas accreted from the vast amounts available in the intergalactic medium.
In numerical cosmological simulations (3) (4) (5) , the accretion phenomenon is often referred to as 'cold accretion' (6) and this term describes the mass regime where the accretion is most efficient (7, 8) . The cold accreted gas should orbit about the halo before falling in to build the central disk, delivering fuel for star formation and also angular momentum to shape the outer parts of the galaxy (9, 10) . Thus, accreting material should co-rotate with the central disk in the form of a warped, extended cold gaseous disk, producing distinct kinematic signatures in absorption systems. In particular, the gas kinematics are expected to be offset by about 100 km s −1 from the galaxy's systemic velocity and these kinematic signatures of gas accretion should be observable in suitable quasar absorption line systems (6, (11) (12) (13) .
Here, we describe observations of a background quasar whose apparent location on the sky is fortuitously aligned with the galaxys projected major-axis, making it possible to test these predictions The associated star-forming galaxy with redshift z = 2.3285 is located just 26 kpc from the damped Lyman absorber (DLA) seen towards the quasar HE 2243−60 (14) . The galaxy was detected in our z 2 SINFONI (15) survey called the SINFONI Mg II Program for Line Emitters (SIMPLE) (16) . Recent adaptive optics (AO) assisted SINFONI observations (17) of this z = 2.3285 star-forming galaxy (Fig. 1a) obtained at the Very Large Telescope (VLT) with ∼ 1 kpc (0.25 arc sec) resolution (table S1) allow us to map the emission kinematics with precision ( Fig. 1b and figs S3 and S4 ). The kinematics reveal that this galaxy has physical properties (Table 1) typical for rotationally-supported disks seen at that redshift (18) . For instance, the galaxy has a star-formation rate (SFR) of 33 graph) spectrum of the background quasar HE 2243−60 ( fig. S5 ) (17) shows that the gas metallicity can give us insights into the physical nature of the gas. In particular, the total H I column is log(N H /cm −2 ) 20.6 (i.e. almost entirely neutral) and, from the undepleted low-ionisation ion Zn II, the gas metallicity ([Zn/H] = −0.72 ± 0.05) is much lower than that of the galaxy ([O/H] = −0.35 ± 0.1 dex). This comparison disfavor an outflow scenario because these tend to be metal rich (19) . Moreover, a bi-conical outflow should have a very wide cone opening angle (> 140 • ) in order to intercept the quasar line-of-sight given the galaxy inclination of 55 deg (Fig. S6 ). Such a wide cone would result in a very large covering fraction, not supported by DLA host statistics, and would not be compatible with the current constraints on opening angles for outflows near star-forming galaxies at z = 0.1 to 1 (20) (21) (22) .
The kinematics of the absorbing gas give us more clues about the nature of the gas. Thanks to our VLT/SINFONI-AO observations giving us the orientation of the galaxy with respect to the line-of-sight, the gas kinematics show distinct features (Fig. 1, fig. S5 ), and these features can be put in the broader context of the host galaxy kinematics. For instance, the gas seen in absorption 26 kpc from the galaxy -corresponding to 7 times the half-light radius R 1/2 = 3.6 kpc or one third of the virial size of the halo R vir -is moving in the same direction as the galaxy rotation;
that is, the gas appears to be co-rotating. Indeed, the observed velocity field of this rotating galaxy (Fig. 1b) shows redshifted velocities in the direction of the quasar location, and in the quasar spectrum all of the low-ionization ions Zn II, Cr II, Fe II and Si II tracing the cold gas also show redshifted velocities (Fig. 1c) .
Thanks to the apparent quasar location on the sky being only 10
• to 20
• from the galaxy's projected major-axis, we can identify two distinct features in the low-ionisation lines. The first feature comes from a quantitative comparison between the velocity field of the galaxy (Fig. 1b) and the low-ionization kinematics (Fig. 1c) : The velocities seen in absorption for component 4 and seen in emission from the galaxy closely match one another. This would indicate that a simple rotating disk with circular orbits and a normal (flat) rotation curve can account for the bulk of the absorbing gas kinematics, but not all. Thus, components 1 to 3 which have a line-of-sight velocity less than the rotation speed correspond to gas that is also co-rotating, but that is not rotationally supported because these components do not have the required speed. In other words, two groups of components (1 to 3; 4 to 6) are seen and one group is offset by about 100km s −1 from the rotation pattern; hence this group cannot be gravitationally supported and therefore should be flowing in. Each of these two groups contain about half of the total H I column log N H 20.6 ( fig. S5 ) (17) .
Thus, our SINFONI and UVES data show that the absorbing components have the broad characteristics of low-metallicity, co-planar, co-rotating accreting material similar to the expected features from numerical simulations (9) . Moreover, the dust profile ( fig. S5D ) determined from the data (17) indicates that components 1 to 3 are less enriched than the main components (4 & 5) . Given that the amount of dust (or dust-to-gas ratio) correlates with the metallicity (23), the dust profile also supports the scenario in which the quasar line-of-sight probes a mix of accreting material with that of an extended gaseous disk.
To gain further insights into the accreting gas, we experimented with a simple geometrical toy model using a Monte Carlo approach to generate simulated absorption profiles (17) . In the model, we distribute "particles" representing gas clouds or absorption components where the cloud kinematics reflect an inflowing gas (radial for simplicity, see Fig. 2 ). Because the relative galaxy orientation is well determined by the VLT/SINFONI data, the only free parameter is the inflow speed ( fig. S6 ). The resulting absorption profile simulated at the UVES resolution
( Fig. 1D ) shows qualitative agreement with the data (Fig. 1C) .
We do not expect such a model to be completely realistic nor to fit the data perfectly; there are many uncertainties such as the exact geometry of the accreting gas. However, the model can
give us a framework to estimate the amount of accretion (17) . The accreting material coming from the large-scale filamentary structure is presumed to form a roughly co-planar structure around the galaxy (9, 10) . Assuming an azimuthal symmetry (see Fig. 2 and fig. S6 ), the global mass flux rate through an area of 2π b h z is thuṡ
where µ is the mean molecular weight, N H is the gas column, b the impact parameter, V in is the radial velocity component and i is the disk inclination. This expression holds for any thin structure of thickness h z and density ρ because we used the identity
Using the constraints on V in and on N H from our SINFONI and UVES data set, the estimated mass fluxṀ in in cold gas is around 30 to 60 M year −1 given the uncertainties in the column density and inflow speed. This accretion rate could be overestimated if the flow is very asymmetric and more realistic models with spiral orbits will lead to results that may differ by the cosine of the spiral opening angle, leading to (downward) corrections by factors of 2 to 3.
Similarly, if we relax our assumption of a flat H I profile, the gas column density must be higher for components 1 to 3 to account for both the dust profile and the Si II column density, leading to an upward correction to the accretion rate.
The range of accretion rates estimated from Eq. 1, 30 to 60 M year −1 , is found to be close to the galaxy's SFR of ∼33
+40
−11 M year −1 . This is in agreement with the simplest arguments for galaxy growth via self-regulation (24, 25) and from numerical simulations (4, 6) . Furthermore, for this galaxy's halo mass, M h ∼ 4×10 11 M (determined from its rotation curve), this value oḟ M in corresponds to an accretion efficiency of ∼ 100% [where is defined as the ratio between the observed and maximum expected baryonic accretion rate, namely ≡Ṁ in /(f BṀh ), where f B is the universal baryonic fraction andṀ h the halo growth rate (26, 27) ].
Our study shows the potential of the technique of using background quasars passing near galaxies to further understand the process of gas accretion in galaxies. This technique is complementary to other recent studies (28) (29) (30) . Our observations, which are merely consistent with cold accretion, provide key evidence important to consider against hydro-dynamical simulations.
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We super-nova driven outflow (red) and receiving gas with low angular momentum from the intergalactic medium (blue). The opening angle of the bi-polar outflow is assumed to be approximately 60
• , as found in low-redshift observations (20) (21) (22) . The accreting cold gas is expected to dissipate its angular momentum and migrate towards the galaxy, delivering fuel for the galaxy and forming an extended gaseous co-planar structure. The quasar (yellow) line of sight is represented by the star and is about α = 20
• from the major-axis leading to distinct kinematic features seen in the absorption spectra (Fig 1d; fig. S6 ). For the observed geometric configuration, the line-of-sight is intercepting the accreting material but not the outflowing material. 
Within the half-light radius r 1/2 determined from the Hα surface density by inverting the star-formation law. 3 Integrated SFR (17) .
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Figs. S1-S6 Tables S1-S4  References 31-73 In this Supporting Online Materials we provide additional details on the data sets and the data analysis regarding the accretion of cool gas near a z ∼ 2.3 star-forming galaxy. In section § S1, we describe the VLT/SINFONI observations and we present our 3D kinematic analysis. In section § S2, we describe the VLT/UVES observations and present the absorbing gas kinematics seen along the quasar line-of-sight. In section § S3, we present more information regarding the toy model used in the main text. Throughout, we use the following cosmological parameters h = 0.7, Ω M = 0.3, and Ω Λ = 0.7.
S1 Galaxy emission properties S1.1 SINFONI/VLT Integral Field Spectroscopy
The star-forming galaxy is associated with a damped Lyα absorber (DLA) with a neutral hydrogen column densityN H I of log[N H I /cm −2 ] = 20.62±0.05 and was found 26 kpc (3.1 ) away from the quasar HE 2243−60 in seeing-limited VLT/SINFONI observations (16) . In this study, we use recent VLT/SINFONI observations, obtained in service mode between 2009 and 2011 (see Table S1 ). In order to ensure the highest spatial resolution possible the observations were taken using Adaptive Optics (AO) with the quasar as a Natural Guide Star (NGS). The field was observed in all three gratings (J, H, and K), covering all the nebular lines
We used the 0.125 pixel scale in all three gratings to maximize the surfacebrightness sensitivity. The total integration times were 12ks, 12ks and 10.8ks in K, H, and J respectively. The full-width-at-half-max (FWHM) of the point spread functions (PSF) are 0.25 , 0.4 and 0.65 in K, H and J respectively. The data reduction was performed using the MPE SINFONI pipeline (31, 32) complemented with additional routines designed to optimize the subtraction of the OH sky lines (33) . In addition, we applied the heliocentric correction to the individual cubes before combining them to a single cube. The flux calibration of the data was performed using the 2MASS broadband magnitudes of standard stars (O or B stars), which yields a calibration accurate to ∼ 15%. The full description of the reduction steps is described elsewhere (16, 18, 34, 35) . Figure S1 shows the one-dimentional spectra extracted in a 1.25 radius aperture for each of the nebular lines. We fitted each of the emission lines with Gaussian line profiles. α flux measurements we can determine the metallicity of the host using the five common metallicity indicators (R23, O3O2, O3Hb, O2Hb, N2) (38) . Because the [N II] line is only hinted in the data (see Figure S1 ) and the R23 indicator is double-valued, the tightest constraint comes from O3O2. We use a simultaneous fit to the five indicators to determine the metallicity Z and the amount of extinction A V (39) . Figure S2 shows that the metallicity of the host towards HE 2243−60 is
S1.2 Flux, Metallicity and Size measurements
corresponding to a metallicity of Z = −0.35±0.1 using solar abundance Z = 8.69 (40) , which is typical for galaxies at z 2 (41, 42). In other words, the galaxy seems to lie on the massmetallicity sequence and we find no evidence for a metallicity gradient from the emission line galaxy data. From our global fit to the line fluxes, the extinction is found to be E(B−V ) ∼ 0.25, corresponding to ∼0.65 mag of extinction (A H α ) and A V ∼ 0.8 mag.
We collapsed the data cube in 2D flux maps and found that the Hα flux maps are well described by a 2D exponential profile ( Figure S3 ). We find that the galaxy has a disk scale length of R d = 0.27 ± 0.02 corresponding to 2. 
S1.3 Emission Kinematics and 3D Modeling
We extracted the velocity field and dispersion map using the code LINEFIT developed specifically for SINFONI applications (18, 34, 43) . The main key features of LINEFIT are that the spectral resolution is explicitly taken into account by convolving the assumed intrinsic emission line profile and a template line shape for the effective instrumental resolution before performing the fits. Figure S4 Contrary to traditional methods to construct 2D velocity and dispersion maps (44-48), we extracted the kinematic properties of the host galaxy directly from the data cube using a 3D fitting algorithm, i.e. without collapsing the data in 2D sub-products. Essentially, for a given flux profile and a kinematic profile, we search for the best parameters that describe the data using a Markov Chain Monte Carlo (MCMC) Bayesian approach. The algorithm compares the data with the model convolved with the Point Spread Function (PSF) and spectral Line Spread Function (LSF) and returns both the model parameter and the intrinsic 3D model, i.e. unconvolved model. This method has several advantages, such as the dynamical center is constrained by the data (and thus need not to be fixed), the creation of 2D velocity maps is not necessary, and it provides us with a 'deconvolved' model.
The parametric model used in the MCMC algorithm includes a geometrically thick disk with an exponential flux profile f (r) ∝ exp(−r/R d ). The disk intrinsic thickness h z is taken such that the edge-on axis ratio is q ≡ h z /R 1/2 = 0.2, corresponding to ∼ 1 kpc, typical of high-redshift edge-on/chain galaxies (49) , and the flux profile in the direction perpendicular to the orbital plane is modeled as f (z) ∝ exp(−0 (50) , v(r) = V max (1 − exp(−r/r p )). We will refer to these two types of rotation curve as 'arctan' or 'Exp', respectively.
The total (line-of-sight) velocity dispersion σ tot includes three terms (added in quadrature). It includes (i) the local isotropic velocity dispersion σ d driven by the disk self-gravity is σ d (r)/h z = V (r)/r for a dynamically hot thick disk (43, 51, 52), (ii) a mixing term, σ m , arising from mixing the velocities along the line-of-sight for a geometrically thick disk, and (iii) an intrinsic dispersion (σ i ) -often dominant-to account for the fact that high-redshift disks are dynamically hotter than the self-gravity expectation. In z > 1 disks, σ i is often observed to be 50-80km s −1 (18, 45, 46, 48, 51, (53) (54) (55) (56) . Because the χ 2 hyper-surface is very flat, simple χ 2 optimization tends to not converge as it is very susceptible to local minima. Hence, we use a Monte-Carlo Markov-Chain optimization algorithm to optimize the parameters using flat priors on bound intervals for each of the parameters. The values (errors) of the fit parameters are taken from the median (standard deviation) of the last 1000 iterations of 5000 since convergence is usually achieved in the first 500 iterations. We tested the algorithm extensively on about 200 data cubes generated with known parameters covering a range of fluxes and seeing conditions. We find that the algorithm reproduces the input parameters within 10% for our observing conditions (integration time and PSF).
In total, the model has 10 free parameters to be determined from the data. The 10 parameters are the x o , y o , z o positions, R d exponential scale length, the total flux, inclination i, position angle PA, r v and V max the rotation curve parameters and σ z the intrinsic dispersion. The parameters determined from H α 1 for our galaxy towards HE 2243-60 are listed in Table S3 . For instance, the galaxy PA of ∼ 55 ± 1
• is within 20 degrees of the quasar PA which is 42
• , implying that the QSO line-of-sight is aligned within ∼ 20
• from the host major axis, which implies that the QSO intercepts the disk plane at a very favorable angle to study the connection between the absorption and emission kinematics. The morphological parameters (size, i, PA) derived from this global 3D fitting technique on the H α data cube agree well with those derived from the 2D-Hα flux profile ( Figure S3 ).
In Figure S4a , we show the 2D velocity and dispersion maps for H α and [O III]. In Figure S4b, we show the distributions obtained from the MCMC algorithm for two of the model parameters. The maximum circular velocity is found to be V max = 145 ± 16 km s −1 , or 180 ± 32 km s −1 for the rising exponential or arctangent rotation curve, respectively. The distribution of V max values allowed by the data given our model is shown in the top panel in Figure S4b . This corresponds to a dynamical mass of log(M dyn [M ]) 10.5 within 2 × R 1/2 . Assuming that the maximum velocity V max is a good proxy for the halo circular velocity V c (∼ V vir ), the total halo mass M vir is found to be log(M vir [M ]) ∼11.6.
The intrinsic dispersion σ i required for this galaxy is large, with an average of σ i = 157 ± 5 km s −1 . Interestingly, the 2D dispersion map shows a peak at ∼ 250 km s −1 in a location off-centered from the dynamical center, roughly on the minor axis as shown in Figure S4a . The range of σ i values allowed by the data shown in the bottom panel in Figure S4b is large compared to other rotationally supported galaxies at those redshifts (18, 45, 55, 56) , which have σ i 50-100 km s −1 . Such a large dispersion could be the signature of a significant amount of shocked gas produced in a super-novae driven outflow (57, 58) 60, 61) leading to a spectrum with a very high signal-to-noise ratio (SNR). The SNR is ∼110 per 2 km s −1 pixel at 4000Å and 6800Å near the Lyα and the Zn II/Cr II absorption lines, respectively. The SNR is 40 at 8000Å near the Fe II lines. Typical exposures were 3600 seconds long, with a total exposure time of 25,800 seconds for both the blue and red arms of the spectrograph, and a typical seeing of 0.9". The slit widths used were 0.8" and 1.0" wide.
The raw 2D echelle spectra were reduced using the Common Pipeline Language UVES pipeline (version 4.2.3). After performing basic steps like bias subtraction and flat-fielding, the pipeline optimally extracts the quasar spectra and their 1-σ statistical error spectra by modeling the spatial profile of the quasar flux on the 2D frames as a Gaussian. The same profile was used to optimally extract the ThAr calibration frames and an optimized ThAr line-list (62) was used to determine a wavelength solution for the quasar frames. The extracted quasar flux was corrected for the spectrograph's blaze function using the flat-field frames, ensuring that the flux in overlapping portions of neighbouring echelle orders had approximately the same shape. The extracted flux from all echelle orders, from all exposures, was placed in a vacuum-heliocentric wavelength scale and combined with inverse-variance weighting and a cosmic ray/bad pixel rejection algorithm using the custom-written code UVES POPLER 2 . This code also performed an automated continuum fit which was subsequently improved in some sections with a manual polynomial fitting routine. The final spectrum of HE 2243−60 ( Figure S5 ) has a wavelength coverage of 3080−10,430Å with two gaps between 8528−8663Å and 10,256−10,261Å. It was re-dispersed to a velocity dispersion of 2.0 km/s/pixel and has a resolving power of R ∼ 50, 000.
S2.2 Metallicity and Kinematics of the absorbing gas
We present here our analysis of the absorbing gas properties (kinematics, metallicity, dust properties) using the low-ionization ions and the knowledge of the systemic redshift of the host. The exquisite high SNR VLT/UVES spectra combined with the galaxy properties revealed by the VLT/SINFONI data have enhanced dramatically our ability to interpret the physical properties of the gas associated with the host galaxy.
The VLT/UVES spectrum of HE 2243−60 is shown in Figure S5a for the Lyman series and in Figure S5b for some of the low-ionization ions. We fit all the metal lines (Zn II, Cr II, Fe II, Si II, Ni II) with multiple components using VPFIT version 9. Table S4 . We identified 7 regions (labeled 0 to 6) that can be distinguished kinematically. For instance, there is a strong component at ∼ 180 km s −1 and a number of sub-components with velicities ranging from 20 to 160 km s −1 . Figure S5b (panels a, b) shows that the Si II gas column density is contained mostly in components 2 and 4, where each have approximately 50% of the total column density.
We simultaneously fit the Ly α, Lyβ, Lyδ and Ly absorption in the UVES spectrum (Figure S5a) using VPFIT by scaling the Si II column densities of each of the VPFIT components and keeping the same b-parameter values. We find the total H I column density to be log N H I [cm −2 ] = 20.62±0.05, well above the 20.3 threshold value for DLAs, indicating that the gas is likely to be almost entirely neutral. This column density is consistent with the value, 20.67, from the earlier spectra (14) . In our measurement, the main source of error is from the continuum uncertainty around the Lyα through. Unfortunately, the VLT/UVES spectrum does not allow us to estimate the H I column in each of the components, preventing us from performing a photo-ionization analysis, because the Lyman series lines we detect are all heavily saturated. However, under the conservative assumption of constant metallicity across the profile, we use the Si II column density profile as a proxy for the H I distribution among the fitted absorption components, and estimate that ∼50% of the total H I column density of log N H 20.6 is contributed by components 1-3.
Using the H I column and the refractory element least depleted on dust grains Zn, the global metallicity is estimated to be [Zn/H] = −0.72 ± 0.05.
Similarly, the Fe abundance is [Fe/H]=-1.13±0.06. These measurements are 0.3 dex larger than the original values (14) ([Zn/H] −1.10) based on a shallower spectrum. For DLAs, this metallicity range is in the upper quartile of samples of DLAs (63) (64) (65) (66) (67) . More importantly, for the purpose of understanding this galaxy-quasar pair, we find that the gas metallicity at 26 kpc is much smaller than that of the ISM of the host, which is ∼ 1/3 Z (Eq. 2). Taking this comparison at face-value, this decrease of ∼0.5 dex in metallicity over 26 kpc excludes the possibility that the gas probed by the QSO line-of-sight traces entrained material in an outflow.
Indeed, in such a scenario the outflow metallicity would be either enriched with metals (19, 68) or be that of the ISM. We now turn to our analysis of the low-ionization ions across the profile. Figure S5b Similarly, using the Jenkins method (70), one can extract a constraint on N H I + log Z, the sum of the metallicity and the gas column. We find that this quantity follows the derived A V values very closely.
This dust profile shown in Figure S5b would mean that the gas metallicity is higher for component no. 4 than for the gas with small line-of-sight velocities (components no 1 to 3), assuming a constant dust-to-metal ratio. Thus, if we assume that the metallicity is lower in the low velocity components (no 1 to 3), this would imply that the contribution to the total N H from the accreting components will be larger than the 50% value because the N (Si) is similar for the two groups and that the estimated accretion rate should be revised upwards.
Finally, we note that the high-ionization ions (e.g. C IV, O VI) associated with this system have a kinematic profile (61, 69) that is very different: contrary to the low-ionization gas, it is symmetric around the galaxy systemic velocity. These could be the signatures of the virial shocks.
S3 Kinematic modelling
Given our tight geometric constraints on the quasar apparent location with respect to the galaxy, we can simulate UVES profiles for various physical scenarios using simplified toy models. We use a Monte Carlo approach where typically 10 5 'clouds' are created to fill these geometric configurations with simplified kinematics, which allows us to generate any sight-line absorption profile for any quasar location. Because of the random nature of the Monte Carlo approach, there will be irregularities in the simulated profiles (Figures 1d, S6) . The absorption profile is generated with velocity bins given by the UVES pixel size and convolved with the instrument Line-Spread-Function. Figure S6 shows three such toy models, namely that of accretion, a bi-conical wind, and disk, in a, b, and c, respectively. The left (middle) panels in Figure S6 show a side (front) view of the toy models, respectively. The middle panels show the average line-of-sight V z velocity and the right panels show the simulated UVES absorption profiles for our quasargalaxy configuration.
For the disk model, we assume a flat rotation curve, for the outflow model, we assume a constant radial outflow speed, and for the accretion model a constant inflow speed (radial) representing a non-zero mass flux. In all cases, we assume an axis symmetry around the rotation axis. For the accretion and outflow, we ensure mass conservation. While the true physical situation is likely to be more complex, this exercise shows that one can reproduce the kinematics of components no 1 to 3 with an accreting gas, while the outflow model fails to account for the kinematics of the low velocity gas unless the cone opening angle is > 140
• , which is not consistent with current constraints at z = 0.01-1 on the cone opening angle (20) (21) (22) . Moreover, an outflow occurring in such a wide cone will lead to a kinematic profile very different from the one observed: it will have a peak at some velocity (say 200 km s −1 ) given by the outflow speed and a continuous decrease to about 100 km s −1 , leaving the components at 0 to 100 km s −1 , unaccounted for.
For the accretion model, one may use various geometric configurations, such a flat cylindrical, a torus-like cone (Figure S6a) , or a disk-like geometry (Figure 1d ) as these lead to similar kinematic profile. One may want to relax our assumption of radial orbits as the material is more likely to spiral inwards. This will introduce a small correction in Eq. 1, a correction of order unity O(1) from the sine or cosine projection factor from the spiral opening angle. Hence, the resulting accretion rate could be smaller by a factor of two to three. Nonetheless, our accretion toy model represents halo gas that could be spread over 10-15 kpc (above and below the disk). This situation is similar to local examples. Indeed, in local galaxies, such as NGC 891, 21 cm observations (72) have revealed large amounts of extra-planar neutral gas in the halos of galaxies, with scale heights as large as 20 kpc. In these local examples, an inflow component of low-angular momentum gas is usually required in order to account for the kinematics seen in the 21 cm IFU data (73) . 3 kpc) , respectively. In b, from our Markov chains on our 3D model parameters, we show distributions allowed by the data on the (intrinsic) maximum circular velocity V max and the intrinsic dispersion (σ i ) parameters (using the arctangent model for the rotation curve). Figure S5 : High-resolution VLT/UVES spectrum of HE2243−60. a Spectrum covering the Lyman series. We simultaneously fit the Lyα, Lyβ, Lyδ and Ly absorption in the UVES spectrum using VPFIT by scaling the Si II column densities of each of the components and keeping the same b-parameter values. Lyman series lines we detect are all heavily saturated, which prevents us from measuring the H I column density in the sub-regions (1 to 6) directly. b Spectrum covering the low-ionisation ions. In panel a we show the low-ionisation ions (Zn II, Cr II, Fe II, Si II, Ni II) associated with the DLA host galaxy. We fit each ion with multiple components using VPFIT and identified 7 regions (labeled 0 to 6) that can be distinguished kinematically. The galaxy systemic redshift corresponds to 0 km s −1 . Panel b shows the Si II column density profile across the seven regions. The gas is distributed roughly equally between the components 0-3 and 4-6. Table S3 : Summary of the host kinematics properties. We use two or three-dimensional fits on the Hα data cube to determine the galaxy size and kinematic parameters. We use an exponential flux profile and for the 3D fits the rotation curve f V (r) is assumed to be either a rising exponential ('Exp') or an arctangent ('arctan'). 
